Abstract-In this paper, an antenna with reconfigurable radiation pattern in H-plane at 2.45 GHz for high power applications is presented. It is based on a 3-slot array in E-plane covered partially with two mobile metallic flaps in order to reduce their length, and in consequence, they ensure the mechanical reconfiguration pattern in H-plane. The power distribution of the array is ensured with a power splitter in E-plane, and the uniform and in phase field distribution on the slots is ensured with a sectorial horn placed before the splitter. To reduce cost and weight, the power splitter is realized with metalized wood.
Figure 1. Electrical Field distribution into the apertures.
change the physical aperture length in order to obtain the reconfigurable radiation pattern in the Hplane. According to [6] , the mathematical relation between the physical aperture length a and the corresponding HPBW (θ H(−3 dB) in degrees) can be expressed approximately as follows (for uniform electric field distribution along the aperture):
where λ 0 is the wavelength in the free space and a the length of the aperture. In order to be compliant with a HPBW variation in the H-plane from 20 • to 60 • , it is deduced that the antenna's aperture length a should evolve from 351 mm to 117 mm (at 2.45 GHz). In this design, the length is fixed to 400 mm. This length is mechanically changed hiding a part of the radiating slots with two metallic flaps. To provide the constant amplitude and phase distribution along an aperture, an H-plane sectorial horn is used as a feeder. The length of the horn is fixed to 390 mm to guarantee the phase constant. In order to keep the E-plane beamwidth to 30 • , a three-slot array with inter-element distance equal to 0.6λ 0 at 2.45 GHz is used.
To provide the amplitude and phase distribution to each aperture (E-plane), a power splitter in the E-plane is used after the horn. The global design is presented in Fig. 2 . The detail of the power splitter is presented in Fig. 3 . To design it, an optical approach is first used to theoretically determine the dimensions. To provide the same phase in all apertures, we must have:
Then, with the physical constraints (space between apertures d and level of apertures) we obtain: with
) 2 [7] and b the width of the waveguide at the input of the horn (b = 43.18 mm).
Resolution of this system gives:
The mobile metallic flaps are placed above the radiating apertures at a distance h = λ 0 /4 to minimize their influence on matching. Finally, we fix v 1 = λ 0 /(2π) = 19 mm to have the wave from the first aperture reflected toward the flap that comes back on the splitter to radiate in phase.
We fix arbitrarily v 4 = b/3 = 14 mm which is one solution to have a positive solution for each parameters.
About the amplitude, we want the same on each aperture. The global splitter is composed of two different splitters. The first one at the input is an asymmetrical division (1 to 1/3 and 2/3) and the second symmetrical (1 to 1/2 and 1/2). At the input of the power divider, we have a TEM mode thanks to the horn feeder. So the electric field is as the one between two metallic plates (Fig. 4) with:
So the power is:
Thus, with the same length a (E-plane power splitter), the power is inversely proportional to d, the height of the waveguide. Hence, with a height b of the waveguide at the input of the splitter, the heights of the two waveguides at the output of the first division are b 1 = b/3 and 2b/3 and at the output of the second division b 2 = b/3 and b 3 = b/3 to have the desired power. It is worth noting that this principle can be used to design a splitter to feed a slot array with different amplitudes and phases to have a specific radiation pattern, which is not the case in [4] .
To reduce both cost and weight, the splitter is realized with metalized wood. 4 pieces are fabricated, and each has 23 slices of 17 mm thickness realized with a water jet cutting process and then fixed together (Fig. 5) . It is metalized with a silver filled spray with a sheet resistance between 0.3 and 0.77 Ω/sq. Three coatings are used to decrease the sheet resistance of the layer. All other parts (flats, horn and feeding part) are machined aluminum to consider having metal loss only in the splitter. Finally, the sectoral horn part is fed by the monopole probe described in [4] . The matching part (top view of Fig. 3 ) is optimized to have a higher agility at 2.45 GHz. 
SIMULATION AND MEASUREMENTS
The simulation is performed on CST Microwave Studio [8] with all parts in aluminum. Fig. 6 presents the return loss of the antenna for different values of the distance between the two flaps l f . The flaps are manually moved to change this distance for measurements; however, it can be easily motorized in a final version of the antenna. There is a small frequency shift between simulation and measurement (10 MHz). The antenna is adapted (|S 11 | < −10 dB) for l f between 400 mm (no flaps over the apertures) and 150 mm. Measurement of the radiation pattern is performed on a SATIMO anechoic chamber at 2.44 GHz on both E-plane (Fig. 7) and H-plane (Fig. 8) . At this frequency, the antenna presents a better matching than 2.45 GHz in simulation. A good agreement can be observed between simulation and measurement, with only a small shift on frequency (0.5%). 
CONCLUSION
A high power pattern mechanically reconfigurable antenna has been designed with a sectorial horn feeder and a power splitter coupled with a mechanical metallic flaps. The radiation pattern is constant in the E-plane (HPBW of 30 • ) with the splitter and changes in the H-plane (HPBW from 18 • to 44 • ) with the flats movement. A weight and cost reduction has been done replacing aluminum by metalized wood for the splitter. To go further, the matching part and the feeder could be improved to enlarge the bandwidth and the HPBW agility. Moreover, it could be interesting to replace the metallic flaps by an electronic system to increase the speed of the configuration change, but this system has to accept hight power. Some work using GaN technology is in progress. To finish, high power measurements have to be done to verify the high power handling of the antenna (specifically for the matching part and the metalized wood splitter).
